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1 



5ft* l 



12 0 0 2-2 6 4 4 6 6 A ^~ a J I 1/ 



[If M 1 1 TOJ^ltIv«tt^tt^»*tfi:t^^U-bn-;^ 

[ft3fc£ 3 ] TO^J^N - ^ -fVf7 Vn > (N-Methyl isothiazolone) 
--tf 

[W*£4] mTO (a) Sfcti (b) 0^>^^5tt?**»*^lSB«0^ 
(a) iB^m-IB^J#^ncfB«$tt^T^ymBB^<b^^^^^g (b) 

r^ymnm (a) k&v>t, UL<ii^7^«^ «&«>l<i± 

5 ] PJi • 1 KBB*S*l* T ^ /BIB^fe ft* ^ 

[IS*S6] mT<0 (c) Sfett (d) ODNA^^i^J-to-W- 

(c) BS^-BByiJ#f-2H|B1R$it*«UfeE^e>ft4DNA (d) _t|E (c 

0, ^o, ^i;«tn-^^— KUv^DN 
A 
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[0 0 0 1] 

#s&9i fi> $rm& y -t n - ;v^r -tf sr 3 - Ki~ h ffitt* h mzmttmM 

[0 0 0 2] 

^y -fen (EC 2.7.1.30) f*> ^nn-^vnyfAUT 
PKHWLfcy ^gfrffcRj&KJ: 7^n-;i/-3 -y W&*mm 
-tZWEFClbZo Z<D?V -bn-;VJri — -teli, 1937$^ Kalckarfc J: o"t> 

^rt'/f'f^' ^rr-r*;v^ (Candida mycoderma ) ^ -b;vn^t^ 
(Cellulomonas flavigena) . "9— -?7s y^—s^X (Thermus flavus) & £ 

& s*l (Mx.^ ##^m2~5^j:y f #m : 5:mi#Mo ) 

^Jft^l£<^£1-*** , ftie>*tT^4 0 ££\ UK . Xy*f-)VX (Ba 

cillus subtilis ) ^y;&tt*vf • -blxVfvo. (Saccharomyces cerevisiae 
) . t-7X 7 (Thermus flavus) t*frbMitt<D? U-~>y& 

##S*LTi/*& (MA«\ ^#S^^6~9#H3o ) o xi/x'Jt7 • n 

y (Escherichia col i) t'j3V^T> mWm&W t < EF^*& £ tLTiB *) „ 1967^- 
fc, Hayashi fetioTlWH ^#lrMl 0#hs o ) . 1988^fc 

[0 0 0 3] 

y -fe n - )V * i- - •*£ Olf^OiSi t? »i Bflctft^fflliDIWX ^ L f 

fUffl^ttrv^o i-&fr*>. fW«t>o«t»i4j&iis (hy^y-ty K) fcy^—tf-e 
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36*1" & o i O ^ V -fe n - ;v- 3 - V if V -fe n - ;v- 3 - V v&gtftS** 
fcfflv^JfrfeJgaft^V •ten-;!/- 3 -'J v^TKiiftf v^ct^fft 
5£*&fc J: 0 JflL«t»^)*ttlSJtO«i3feHf!lffl $ titv^o 
[0 0 0 4] 

[0 0 0 5] 

§T:J3*K A*f;V7, • Tn-^-*? -f 7* (Bacillus stearothermophilus 
) *HJ— • (Thermus flaws) *irjEf«tMfi*^>^V«tn-^^ 

[0 0 0 6] 

iimxm. 1 ] 

»S5 6 - 1 2 1 4 8 4f^f 

[^Hvfcltt 1 ] 
H.Kalckarl 1 , TEnzymologiaJ , 1937^, %2%, p47 

C.Bublitz Z>m, rj.Biol.Chem.J , 1954^, ^211#,p951 

E. P. Kennedy^, [Methods Enzymol . J , 1962^, H5^, p476 

H. U. Bergmeyer <b rBiochem. J , 19613s ||333-f-, p471 
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^-v: 4/ 



immm. 5 1 

H. S. Huang <b M, [J. Ferment . Bioeng. J , 1997^, H83"t , p328 
C. A. Sargent hM, rHum. Mo 1. Genet. J , 1994^, ^3^,pl317 

C. Holmberg Tj.Gen. Microbiol. J , 1990^, Hl36%, p2367 
[*WIHdR8j 

P.Pavlik <bif, rCurr.Genet.J , 1993^, ^24#,p21 

[#4Wfcfctt 9 ] 

H.S.Huang kit, rBiochim.Biophys. ActaJ , 1998^, Hl382^,pl86 

lzmmcM i o ] 

S.Hayashi fcsBF, ["J.Biol. Chem. J 1967^, ^242^, pl030 

D. W.Pettigrew h^, Tj-BioLChem. J 1988^, H263^,pl35 

[0 0 0 7] 

vskmwmk t±9 h~t%> wm 

[0 0 0 8] 

[^«*«i^-rsfcie>o#^] 
^i§^#p> te±mmm*m&:irz> fc**&tf(fttt Lfcuju r&jk8Jk# L-r^v^ii- 

-JCM2471$c (Cellulomonas sp. JCM2471) & Hit} Lfco lC^&<fc ^ISfcH Lfclfe 
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[0 0 0 9] 

313. |5£K3lj75 ? N-^;W Vf7'/n> (N-Methylisothiazolone) fc£ 

£4. J2TF<£> (a) (b) <Z>* ^llB«O^U-bn 

-/Mr-?— tf 0 

(a) mmm-mm^i^mmztifzT*ymm*ifrh%2>?>'^?M (t>) 

Jg6. &TFV> (c) tfcti (d) (^DNA^ft&^-fen-;^-?--^ 

( c ) mm - 2 sterns tizmmmw* ^^^.dna ( a ) ±m ( c 

A 

tfc^y .fen -/Mr?— -fe* £$PDl-f £ £ -fen-;V3-?--H£ 
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6/ 



[0 0 10] 

, 1 ®r»#$^i$<^tt^#^7 0 %m±. £f £ t < t± 8 0 %J2Lt, 3EK 

*l&Wl-*5tt*RFJfirSJ^*ti-*»tt*i^ 5 OmM'J V p H 7. 

5 tf-C^ 5 U/mL<7) ^ V -fe n ~;V^^- ~t£ £ 2 5 "CT* 1 >1M*# § -£fc*Hr<0*&& 
^^-efFffil" & i t tfX § & o 
[0 0 11] 

[0 0 12] 

#Jtw»±, WLlf, S H*^T ^ / *Cftffit4 tS*>JLtv»4N-> f 

HVfTVnv (N-Methy 1 isothiazolone. B&#.M I T) j3± tf / * ti it^r <D 
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[0 0 13] 

^tR^«fe, f!lx.{^-fe;vn^6f-7. .x* tf-JCM2471«c (Cellulomonas sp. JCM247 
[0 0 14] 

±mm^t lt(±, flix.«r (a) • se^j^n-fBm^^r^ /mm 

mfrb%2>?>^?M*^-F-fZ>DNA, ttz\± (b) T$;m.mH (a) 

SfcWU (c) ffiyiJ^- IB#I#-^2 fc|B*fc$*L*J£2kEy!|j&»G>fc*DNA, (d 
) _h|B (c) <&**RflU::i5V>t\ 1 t < t±«ScO«L***#Jjn. &£tfctttt 

tv^DNAo 

[0 0 15] 

•b^D^t^ -X* tf -JCM2471* (Cellulomonas sp. JCM2471) 0^#DN 
[0 0 16] 

fifST^^-eab^-fe^n^e^-^ xxfcr-JCM2471$c (Cellulomonas sp. JCM2 
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471) Kfi^-T&DNAf^ ^WfcfcmT^J:? K$ftR$*U> 0 -f%t>%, ft 

*?*i;/H*aw-M;?A (sds) ^JMMftswaWBS*^ smi^m 

[0 0 17] 

zo&^KLxnbtitzm&tofrbDNAZfrm • «t»-r-s aix.**? 

° 

v> D N A £3» ft KJfltfff & * pTI & o 
[0 0 181 

[0 0 19] 

vfrbmittm&kmtLxnm2tt?zi><D-t)mvx^z><> yr-vt lti±, 

ix-tfxyx'JtT • 3^J- (Escherichia co 1 i ) £ fc^MHEM t~f2>WfkKl±, 

v&vzmi Ub7^y->i) > Agt • 10, a g t • i i&*r#WB-e 

£ fz75A< Kfc Ltli, Mx-lfxyx^T • 3 y - (Escherichia col 
i)*m£$c!£Mbir2>Wi&KlZ, pBR 3 2 2. pUC19, pBluescr 
ipt> pUCBM2 0, pUCBM2 1> pSE280, pSE 3 8 0^W 
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5|Me38fc<Z>7--V V^Ot, li^DNA'J *i r ~1ftf>'fcffifcj: «9M^?DNA 

iifjt^^^^-DNAiiffr^^amx.^^^-- : &fp^;i'^o 'jets?*^> 7-- 1 ; 

>r<0&* Hi tttftfiO D N A 'J **-fe'^flJfflLMx.^^ * 

[0 0 2 0] 

O W£3£$L~Z §*&OT*>*U£&< N — jRWlciixi/iU HT • 3'J-K-l 2 
* (E. coli K-12) . iyx'JtT • 3V-W3 1 1 0* (E. coli W3110) , 
xyx'Jli7 • 3'J-C 6 0 0i (E. coli C600) > xvi'Jt7 • n'J-HB 
10 1* (E. coli HB101) . J.->jty t7O'J-JM109ft (E. coli JM1 

09) 4^iv>4ik#tSJ, j&is^u-tn-^^ijno^Afe-etia^^a* 

'J-KMlft (E. coli KM1) t^UfflWe^ao 
[0 0 2 1] 

xijt7-3'j- (E. coli) OSHfrfcti, ^Vv^A^LS^ianVtrT-V > 
o ^ V -fe n - ;v * — If £ 3oe i:41Li^o If ±«&1^tf> B W&tfc x. ^ 

m%m&~* - # - 1 y y -t n - ;v * - £ ^ n# usa-r * * 

[0 0 2 2] 
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* (Science, 214, 1205-1210, 1981) fcfBJRS fLtzzfr* * i'&<? J t<D&§L&K&3 

it^PCRtCJ: O^y-fen-A'*^- Hfa^-^JbSDNASrlHlJRU ^ 
[0 0 2 3] 

[0 0 2 4] 

lUIS^ xyinr-3'J- (E. coli) <7>%£\ UiKtt 20-42 

~4 8l*W«JK-C**o tftpHiiH±W«L, 

ii#^8Ft U<iipH6. 0-9. OSST? 
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[0 0 2 5] 

n - )v * ^ - * amum \z&fc-t& ti > ma* t i ? & mmw * tz \*mm& 

ffc£iI1T. ffl^SMm Mi(fW^fflv^:»-fe7 7f G - 2 

& o 

[0 0 2 6] 

4*y-4^->^±) *7A^nvf^77^, DEAE— b77n-X77- 

DS-PAGE) fi«j IC t5 fc^V' F£ ^1"5g jg Km.it $ *LT v > & 0 
[0 0 2 7] 

«£ V) % h tltz 7 4r a - - •*£ fgft ?■ & 9 >/* ? « te, 

(1) ffcffi : ^nn-;v + ATP - — - ^'j-tn-;v-3-'J >Wi + ADP 

(2) SlpH : mi 0. 0 

(3) Sli&|$:l!j5 01C (2 0mMHEPESift> pH7. 9, 5fl\RJ£ 

) 

( 4 ) pH^Jg'tt : & 6 . 0-10. 0 (2 5°C-C2 0 BSNHJ&S&fc 9 0°M±<D 

(5) : & 4 5 r&T (5 OmM'J ^'J7AifI, pH7. 5*e 
1 5 9 0 %&±$>38#JS1£* ^lEffl) 

(6) : &5 5, 0 0 0 (SDS— PAGE) , 5 0, 0 0 0 
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mm) 

(7) Km^:^j6. 9X 1 0-6M (^'J-tn-;v) , ^1. HXIO^M ( 
ATP) 

(8) ttfct4:&4 1. 2U/mg 

(9) 5 0mM V>m%Vy&mW&. pH7. 5tl0 0mg/L MIT 

t&ftz&tzWf&vmnmfmttvx iMmfi&x-itmzi o o% cms) . 
2 5 r x i iiw^sraft 9 2 % (0 6) -e&^tzo 

[0 0 2 8] 

HJfeW, ^V-tn-^f— ^fo«ttt± % iJJLTOJ:d^UT805gLfeo ATP 

£*)BALtz 0 ^y-fen-A/-3-y>BHMk** (=- F##G30-301) > ^ 
;V**->^~ t? (3- K#^-PE0-301) l±m#tt««*«JBL;fco ^WfO^I 

[0 0 2 9] 

-^-3-y>«O^JS*»CJ:oT»*Stt«rillSgb^o 0. 5%4— 7577 
V^tf'j >7to#i£0. 2mK 1. 5%7xy-;l/7jt}§i£0. 2mU ^'J^rn 
-^-3-^SHIftfi2 0 0U, ^;l/^-^rv^— tf 8 0 U> ATP 4 8. 4 
mgCO. 1M HEPESlit (pH7. 9 ) £2JDx> «f*2 1 m 1 t U 
iftfcJTFOaiSOfcaoiBiKfc Lfco #RJ&I±, iO«BjeiR?ft* 3 m 1 
0. 3M^U-fen->k3jca8Fjfc5 0 ^ K 1 0 0 /* 1 SrHSSnU 
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lfl-Wia^O^aUfcJRalEft****: (AOD t e s t) o 
m&$L<Vtt*> D ^mm^^M (0. 2%«Lt#T;V:/2;>'£^-t P 2 OmMWH 
#';*AiS«r$fc, pH7. 5) *10 0^ Hmx-hlBRI^wlS^^oTl^W 
S0OlR*iRS&fb»*^*/S (AODb 1 ank) 0 

# *LfceMK^ffc« i *) Tl § ^ V -fe n - ;v ^ - ^f(7)^^tt 

fl:i-*Bwai*i#tt (iu) fci-*. 

©1iM(U/ml) = |A0D/min(A0Dtest-A0Dblank)X3.15(ml)X^^j / |13 
.3Xl/2X1.0(cm)X0.1(ml)( * 
3. 15ml = KJ^?I^^S 

13.3=*./ VfeSROJilBiBISc^frT-CO 5 'J * ;H8bfc«8c 

1.0cm=-fe;KZ>jte&S 
0. 1ml =»5K^ > 7";^^* 
[0 0 3 0] 

3mlOft1taSI (4mM ATP, 2 mM ftftv A £^tr 2 0 m 

M HEPESi»pH7. 9) fctUMTfc^&U »^*«JK (SJfefelO 
fS14t?*3J:-€-lU/ml) fct^U!:^y -fen -t'^0. 1 m 1 £}jn 

Vtv-frfrmU* 0 . 0 5ml ^SntS^LTJRJS.*Rl$&1-&o jB£K 1 0#M 
1 m 1 <D 1 N^«r^5ntT^^JS«:#jhi-^o Z0>BU£fc]k 
ifcO. 15mU3mlWHfet (0. 0 1% 4 75y7Vf^'J>, 0. 0 
2% 7x/-JK 5U/ml If. 1 6 U/m 1 ^'Jtn- 

)V-3-V >Wt**zsy— Iffc^trO. 2MHEPESiiI, pH7. 9) 13 
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SJn-fi-frU 3 7TC-ejfe5^KRJS$*, 5 0 0 nmWSbfeJftfcWfebJfco 

£ ImM L-^v-tn-^-a-' 1 ; 

[0 0 3 1] 

3 m 1 OfiH£RJ&$fc ( 4 mM ATP. 2 mM M-7^^y^A^tr5 Om 

MaMw>#pH*»«) tioMrK^ttu weft i ©iStt-c* i 

^lU/ml) tc^Lfc^U-fen-A/^^—lf^O. 1 m 1 4rJnx., &< ?I 
£-Lfc?£, 3 7 < C-Cltj3^ ; ?liinzai"^o ^t0. 3McO^V-fen-;wX^ 
?&£0. 0 5 m \ mm&LX 2>o 3E*fc 1 O^&StWz^ 

lm 1 0 1NfflSl*^iratT»3{|RJSS:flfjh-r*o £©Rj£H£lh*£0 . 15ml 
^3ml^I (0. 0 1% 47^7^t'V^ 0. 0 2% 
;K 5U/ml Ul/**^--^ 1 6 U/m 1 ^J-bn-^-3-'J>» 
^v^-^^^-trO. 2MHEPESIIE pH7. 9) H»-fl^L> 
3 7*C-C»5#HRJ&$-tt\ 5 0 0 nmWl&jfcjgSrifllJ^ LfCo -TOBf, ImM 

[0 0 3 2] 

[##«] 

■fe;VD^t^ ^^H°-JCM2471* (Cellulomonas sp. JCM2471) frhorV* 

•bJVD^tX ^^H 0 -JCM2471^ (Cellulomonas sp. JCM2471) & 6 0 m 1 <D 
LBtMi (5 0 0mlftP79Xa) t: 1 6MIIL3 0tt-l|it 
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77-^>^-, '2%7V-bn-;K 2%*° i ;^7 9 >> (B?Mft&S) > 0. 2 
o/o^ji^T. (^V^>-^;^^±^) ^ 0. 2%NaCl> 0. 0 2%«|v 
0. 7%l> >i2*'J ^A, pH7. 3) H^fiOTt 3 5 'CUT 
&2 0B#WS^m#^*t^o ico^FO^';-tn-;v^^- ^o^&fcr)^ 
Mi^Jl^-3 U/m 1 -eJbo7to 

-)v*ir-~ vttik&^ffimmwLtLtzo z^mmMz. «3c£-«l3 5-5 

A/M*^M^>**±) ^rVi/jffiaKJ: UJttffit/i^ DEAE-te^rn-xCL 
-6B '(7V'>^A/t/f *7A^n7b^77-f-, 71^^ 

•b7rn^CL-6B (T*7->* -xv^tfc) ^yA^ovb^ 
7^f- % 4*7 T T y ? X G - 2 5 y ;V?§j§> DEAE-b7rn-XCL-6B* 
7A^07K 7 7^ Cl^ft UWfifp *»fc 0 ±B»*ft*fc* 1 

[0 0 3 3] 
[fl] 







tk5SH± 






(KU) 


CU/mg-mSff) 


(%) 




18,000 


0.31 


100.0 




15,516 


3.0 


86.2 


Sephadex G-25CO 


15.264 


5.2 


84.8 


1 st DEAE Sepharose CL-6B 


12.960 


32.6 


72.0 


Phenyl Sepharose CL-6B 


10.368 


32.4 


57.6 


Sephadex G-25C2) 


10,242 


32.2 


56.9 


2 nd DEAE Sepharose CL-6B 


8,190 


40.9 


45.5 



[0 0 3 4] 

Lzvitftmzjizi 0. 9u/mg-r^n*^. sSKatEf* 

**»ift0 2 8 0 nm-eoiR3fejK**l Ab s<S>B#l mg/m 1 (Dm&%mmK% 
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SDS-PAGE £ ^maStl&^.^y h<7)^f{^5 6, 0 0 0 

BfflB^lffWilllfci^jlMffL/Stt*. Nadt5&>e>©EfllttA 1 a-Asp-Ty 
r-Val-Leu-Ara-Ile fc|WJ5t£*L*: 0 
[0 0 3 5] 

mmm 1 ] 

-kAsU^i-X fc!-JCM2471$c (Gellulomonas sp. JCM2471) rt><bO*rfe# 

DNAO^Jit 

■fe^n^e^-X -i-Xe-JCM2471* (Cellulomonas sp. JCM2471) ©»DN 
A *^O^ra-C^lt Lfco L B i£#i#itil (5ml 30mlf^ 

1. 0. 5%P#J-^^, 1. 0%NaCK pH7 

. 4) t:i6^HU 3 0tCt-»t9^1tf: o iOfftlmW 
k^E'W^t (12000rpm, 1 0 5MB. 4*0) K<fc »)B#&lB|lDlLfco ®^ 
LfcTStt* «9MagExtractor-genom-^r^ h *ffiv»T^ JRftUiW* 

fc:|aR**ifc^«^J:»J»!fe#DNA«rttffiLfco 1 m 1 <DM^X *) ft 2 0 fi g 
OPk&fcD N A § tz 0 

[0 0 3 6] 

immm 2] pcRta^^nn-w- vmfcwwm 

7*~>a > (PCR) ^7°^ v-ii, m^^n-^^ 
^f^tLtv^xyi'Jl:7-3'J (E. coli) „ • XT" 1 ;^ 

(Bacillus subtil is) ^ ya-K*t^ T^l^^ —9" (Pseudomonas aerug 
inosa) V -bn-W- -tfoatifeKfllfcllffc LTtf^Lfco K3?flft • SB^U 

3 , se^im • se?!i#-§- 4 kib*$ tiz&m&mte pcr^^ ^ ^-£^1- 

o HJfe^Bl T?#£DNA lOOng, ^--/^ "V- 2 OOpmol, dNTPi 
0 ^ K KJSMW^l 0,« U Amp 1 i T a qDNA^J^7^* ('< 
-^jc/I/t-JR) 2. 5U^IfDll0 0/i ltUo i^9 4t, 1^ 

■RJS«:3 0-9->f^>Hft*)«tTPCR«:ffo/to BWO:*:§ 

15)8 0 0 bp<7)77^ V brt*it!¥B$ *ufco £OPCRMrO*ttERI«:8B£L 
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> 3f^£*l&T< y^lS^J^VA- 7xW-t (Pseudomonas ae 

ruginosa) •fen-;i/*?-- 4fOT 5 yffi?!J fcJfcJ&Lfci: lS&vvfflEI14 

[0 0 3 7] 

[£jfcffli 3] .^Hn-^t- Hf <D9v-~>9 

1 "t?W#U^#:DNA|) 2 fxg OftUISBMSrcfB'fb^ 0 . 7 % 

^(7)7^^-^ mim\2x-%tzv cRmm^y'^-^t le 

CL direct nucleic acid labelling and 
detection system (7vVtA;M tt'fxv^ttS) £J1 

D~;V^r^— If^T-^^tfDNASfittiKp n I fcNot 

^v^£<^DNA®r>t&MagExtractor-PCR&gel clean up-* (3ft#J6fr8t*0 

^"0. 5 J «g«puCBM21 (^-i;>35T-7y^>fAtt) &|WIC<KpnI 
fcNot I TOT U A^f'J7;V7^'J^7 7^-b* (3K#*&j»») 
E'J^ttlt^o MDNAifJt^L igation Higher-; 

h CMftmMWO i:tl6lC, 1HF«^ML^ xyx'Jl;73U- 
JM1 0 9<oa>tff>h-b;v (m#S5»«) ^IML/;o ^K«E&#te 1 
0 0^g/mlO7>t°y'J Vfc^trLBa^^ttfciftfcU 3 7*0, IMttt 
3^»ie«M*:*^#bfeo **ioa«l^^^-ttp CGK 1 fc#*L/io 
[0 0 3 8] 

[mum 4 ] ^y-tn-w- * a^a^ofcawyiifcfc 

p CGK 1 \,z?u-=.y9%*itz9V *n-;i/*^-^t^o:£2£BB?!lt±p U 
- ? 9 )Vls-^yi/y 9T$vr 4 - V 7 9 *s s * v Y (775^ K't>f 
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*v*-rAX1±l0 ^.tFABI PRISM310 Genetic Analyzer (n-^rVx^-tt 
SO "5#ADN A^MSi ^) DNAie?iJI:^l^o -gKZ<DmmLtzmi\ 

& d n ak^j w d n A%m £ ^t3c$ *i& t 5 y maa^j fcse^iE^m-^ 2 ic 

ffi$tL*^U-fen-;v^r^— lfo^Jri:tt5 5 1 4 2 "C* »K Jz)Vu*i-x -x. 
* t£-JCM2471*fc (Cellulomonas sp. JCM2471) ^^iI$Wi©SDS- 
PAGEj»fi»)^^tLWlti<-tUo 
[0 0 3 9] 

[^«0 5 ] -fe n -/u&IHg±o3ij£ 
GenBankr'-^^-^lCg^$tL-CV^i->jtV tT • (E. coli) 

V -feu -;Me^~ tr <DM£kWM I *) mm • mm~W 5 &tfWJ^ • E?'J#-t 6 
c0^7^v-^Mt/i o tf;xy x nTo'J- (E. coli) K12M 
MDNAIi^l fclTOo^KJ: 9JR»Lfc a 

ioMPNA lOOng^ #^7^-7-2 OOpmol, 2mM d NT P 
0/z 1 > 0 // K Am p 1 i T a qDNA^') ( 

ss~-*^^)V*?~-U) 2. 5 U£?£f0L 1 0 0 ft 1 Ltzo £*t& 9 4t, 3^ 
m<D&&EU&^ 9 8t, 3 0#IW<«f£JxJ£s 6 8°C, 3fl > W07--V 
#«RJS*4 1 */Hfc9iEU ^V>-C9 8^ 3 0^©tttREs 6 8 1C 
> 3 #M <Z> T - - U > ^ +#*RJCd, 7 2t> 1 0 *14M9K> 

£OP CRJt%£MagExtractor-PCR&gel clean up-3r y h £fflv*T\ 

tda«$*t3t^jwjc.t mo. 2 M s <dp cRmmtmmmmsm 

a I T^gffL/cO. 5//gff)pUC19^Ligat ion High^yh 
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1 6*C, lHTO$mU:t> iyx'Jt73'J-JMl 0 9 (E. c 
oli JM109) W3>k7>H;v^MUo ^@f£&#te 1 0 0/zg/mlO 
7>tfVy>fc^trLB*5e#ttfcifcftrU 3 7U ft^f ttfl^#«: 

£<9p UCGK£finil&Ili!tB s t E I I CiiCi^tt) T*»fU B 1 u n t i 

n g h i g h^4*? v (yawmmm zm^xwmmw*^mm%frtt 
m ^Hinci iTijoifru TJfv-xrfrm^mfo-eui-vf v>#ttit^ 

^^r^-tfDNAif^^^t^ MagExtractor-PCR&gel clean up-^y h&ffiv>T 
fimiRUco ^Oillfjt^Ligat ion H i g h * v YKX 1 6 1 
IMRJ££-£ji#£ L£f£> xyx'J t73'j- JM1 0 9 (E. coli JM109) <D 
ay\£f-yy^)V^mm^:Ltzo ff^TOflil 0 0>g/ral^)T> tfvV >t 
5 0 fji g/m 1 <Dj]1r~?<< v^&^tfLBS^MlK^FU 3 7X;, 
« LX%m&&fa*Mn LJzo wOMi^^ ^-lipUCGKmt^Uc 
^-C0pUCGKm£Wlg|ftEc oRI mmm%k) h S a l I (m#£& 

~>>lt14*f^^#trifM'^^^l^> MagExtractor-PCR&gel clean up- 3r y 
h^ffiV^TWIiliiat^o -^Jg^tt7 P v^^ KpCHO 2 (p SC 1 0 1 
•fyXZ Yfrb<Dm&fo ; S.Matsuyama^ J. Mol. Biol. , 175, 331(1984)) *> E 

cori {-M.ftmm.wk) tsaii (ymmmm xwmLyv**-**!-- 

IfmtttUi-*?^ ->>»14itf5T-^^tf|lfJtt Ligation Higher 
y M~T1 6"C, immfcfcZ*t&$iL?z^ x.i/^^)\LT • rr^-K-l 2* 
(E. coli K-12) • /*)V*y- (Bio-RadttUO »/;iV^fa,fV 

-ya>^il)fI^Uco xv^ hn,f Wvay^ttv-^ 

{±10 0 ^g/ml^TV^v' 1 ; ^£ 5 0 fi g/m 1 <Ofs v > * £^-frL B* 

£<7>^SfHSm#£ 5 0// g/m 1 0#^-f ~>>£^frLB&#dt:«J (5m 1ft 
W2 0mmtf) KttBU 3 1X.KX2 4NfF«^ d^#L-/c 0 
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*35fc3r WtWv^ Sr-g-O L B Strife fcffi&ift C£ & 4 EJf&g t 
l«t (E. coli KM) t Lfzo 

iOXyx'JtT • 3'J-KMlt (E. coli KM) £50// g/m 1 OiJ^ 
>f'»^tr>V7-f7^"/n^ (5mlftW2 0ml^f ; 1. 2%*° 
';^ < /b>> 2. 4%g-»<x**. 0. 5%^ i ;-fen-;v > 0. 2 3 1%'J>® 
l^U^A, 1. 2 5 4%W»2*^A) KffilSU 3 7*C"C2 4B5MUI«fc 
lm 10#*ift*&»'k#*fc:J: 0I#ftSJRU 1 m 1 O 5 0 
mM'J^^Alfl, pH7. 5fc«SLfco i«7)|«$l:0t»W 

[0 0 4 0] 

6 ] ^ V -fen - *trf§3^* * - p C G K 1 2 <Dffim 
pCGKlHllHifNc o I (m#«6*ti) iiNotltWU 1%T# 
n-X^l^tci ^V*n-;V3r^-^f5^£^fri&2 kbODNA 
Wtfr&frW.Ltio &v>^£^DNA©fJt£MagExtractor-PCR&gel clean up-3r? 

—JfO. 5 // gOp SE 3 8 0 U>tfhnr/ai) Srffi C < N c o I t N o 

IttlLto MDNAif^-^L i g a t i o n Hi g h ^ ^ h KX 

16 V, 1 R#raRj£S-£5i*iLfc&, -^v^ 'Jt7o'J-JM109ft (E. c 

oli JM109) <^3>tfx^h*fe^ (m^JKrSBK) Sr^KteJfeLfeo J&WESWfctt 
10 0^4 g/m 1 OTV^'J ^«r-g-OLB«^p*tCjfc^U 3 7t, 

*LT^»Kft#:*3R#Lfco fc33£Oj&&*.^* * -»± p C G K 1 2 

^tpCGKl 2KJi*)&KmikZtitii^i'**)yzT • 3V-JM1 0 9*fc ( 
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^pH2 0 0 2 - 2 6 4 4 6 6 ^ : 21/ 

E. coli JM109) * 1 0 0 ft g/m 1 O T > v 'J >*^tf LBf^i (5m 1 
/30ml|«fftM) £*MU 3 7r-C*^Sfc"5**U/io :J§*&T& 
, iJWft&lHlJKU MagExtractor-Plasmid-* ? b (m#*frjBHK) 

»tpCGKl 2*««U, 5 m 1 <*m#J: *>&2 0 /i gOftMplasmidfc 

KiOpCGKl 2£0. 05// g//u lftj££MSU 36*600 5 -CflmLfc 

-tn-^^-^-^f^cJi^-e^^^vi 1 ; tr • n y-KMit (E.coii kmi 

GK 1 2 ^^Abfco i£3?*»fci±l 0 0/u g/m 1 OTVty'J > 5 0 M g 
/m 1 <DiJl-*?4 ">>*r*trLB3|E5e**-C«^U 3 0Wf«^2W 

<Pf£Kl£&3W « & i 1 X 1 0 6 c f u/ ^ g-DNAT- $> o 0 

$ff»t^^xyiij tr • 3V-KM1 (p CGK 1 2) * (E. 
coli KMl(pCGK12)) ti^^lgcfeA SfcStfStt^flRteW CTfr&IMUfc-fe > * 
-fclS^^ffci^FERM P- 1 8 9 9 2 2: LTlfftLfco 
[0 0 4 11 

HJ»J 6 'C%bfrfz : &M$z&fcZ 1 0 0 /£ g/m 1 (DT > e v y > 5 0 ^ g 
/m 1 O^^-v-f ->V=Sr^tfLB^% (5ml»/2 OmlW) £ 1 6 

M«it3 ovx—mmt otgmzn^m&mmt l£ 0 1 o o 

/* g/m l<7)7>t°y'J>i5 0// g/m 1 tf># -J"^ 5/ > £^tr lL©fV7 
^■^7D^ (l^»)2 5 0mlftM/2LftP77^3) t:i%Ifl 

rfrftfiig*^ 1 m 1 m «9 «l 6 . 8U/mlf^/;, 

io^*j0[ «t o at't^Mt^ <£ o m^^niw^ 5 omM'j >m.* V * 

pH7. 5£tt#*rlK?5U 7V^f^^CJ:5ffrWt^ 
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gjtKJ: «9I1|JRL^5 OmM'J V VJ*mW%L> pH7. 5 KTff?#fi?Lrt: 

iDMUE HiTrap Q HP (7-7VtA;^t^i>X|f:l) 
^AtCTT^U 0. 2M NaCltililUli 0. 2M~0. 6M 
NaC 1 O'J^T^^xV Met 0?#mLfco 

H&~^^^n-;V^~^14M7>£^6> 2 0%Mnj^^^^, J; ^^^r 

^7 v i 5 0 mM'J 'J *7 Ajjg^iu p H 7 . 5 "e^KflSLtfiH i T r a p P 

henyl FF (T^v^ ^^M^^ttlO *7A|:7^7^fU 1*1 

mmfc-emw* l £m> 2 0 % ~ 0 %^oe^<^ u - r ^* 9 v * > hc j: d ^tb 

±|B^»ci lj*(|J4LfeSe5tJ±> SDS-P AGEWfc«l3r*&— 
L^JfcvSttt:iH^4 1. 2U/mg-r/^f*cfc, «6St*J9EI±##fll 
1 fcWaUc*E*Lfco SDS-PAGEif)t^ttSt7'^-yh(0^f}i 

&5 6, 0 0 0 »K TSK-G3000 SW (ttS7. 6 mm, H$30 

cm, $v- oho ») y^MKx^^^T^rmmo^mit^ji 50, 0 

0 0 tf*>0 7to 

[0 0 4 2] 
[^2] 



x a 










(KU) 


(U/mg-SSfi) 


<%) 




6,800 




100.0 




7,300 


2.76 


107.3 




7,100 


8.51 


104.4 


Sephadex G-25(1) 


5.100 


7.85 


75.0 


Hi Trap Q 


4,850 


25.7 


71.3 


Hi Trap Phenyl FF 


5,300 


41.2 


77.9 


Sephadex G-25(2) 


5,200 


41.2 


76.4 



[0 0 4 3] 

±fB#& \z X *) # h fitz 7 V *fe n - )V * 1- - - If { ± Tf fi#14 ^^"LT^^ 0 
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( 1 ) fpffl : TfB^&Sfcfcfc^Ltfio 

^'J-tn-^ + ATP- — - ^V-fett-;V-3— V >^ + AD P 

(2) fpfflpH : ^JSpHi:ffiMiSttfc^)5l#?:llIl l^t/co 
SSpHfi^lO. O-e&ofco 

(3) f^ffl?aj£ : RJ&MK^TO1£t<^#£IIl2 KmVtZo 

0V (2 0mMHEPESW, pH7. 9> 5 frBLlB) 

(4) pH^tt:pH^tt5-i3l:^L^o 

^6. o~io. o (2 om%&i>9 o%&±<vmftft&*7Firmm 

) -c^-e^ofzo 

(5) m%fc&:Wk i icfc j m*m4K7f;Ltz 0 

m4 5t:^T (5 OmMr/f^^Aim pH7. 5 ^ 1 5 ^g^smfc 
9 0%J^_hom^14^^i-|SH) -e^-tr^ofco 

(6) ^*:^J5 5,0 0 0 (SDS— PAGE) , 1^1 5 0, 0 0 0 

mm.) 

(7) Km1S:^6. 9X1 0-6M (^'J-tn-;V) „ &j 1 . 11X1 0-4M ( 
ATP) 

^'J'to- )V~J$JfA T P -?> Kmfli^'J -ten — ;v3f ^ — -tfo fS14M^< 

$J5e& i > \z% m<v tzmwi u y -t n - ;v t t± a t p <D\m. * m. l£ l T 

#IfiSt co ^ i; -fe u - ;v ^ - £ ite u ?>f >f 
<£>5£ (Lineweaver-Burk equation) i «9 Knrfii^tB Lfz a 

(8) Jfcfim: 1. 2U/mg 

(9) K«i^»tt:5 0mM UVB35P;*A«MU pH7. 5-eioo 
mg/L MI Tfc^S^fe^OSttJSffspSriaSXtfHe^tfeo ©tt 

4icx lawtffcfiroireiari oo%, 2 5tx l strait? ft 9 2%(Dmm% 

O 

ft> Jt^^flfcjS^^V *n-;W — •tfti-t-V* • 7 (Thermus 
flavus ; mtiv-^vT^K 1 ; yf^t^'/tti «9J#ALfc 0 
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ffiQ Lfc^K&J^ftN — VfTV'n > (N-Methylisothiazolone. Sg--^M 
IT) ^ ^ r/'J (Imidazolidinylurea, B&^IZU) &n ? ^ 

O^Xf70liil)IAU -/n^'J>l5 0 (ProClin 150) t~?u>7 
U > 3 0 0 (ProClin 300) li'>^7;V KV -y^v^N' J: «9SfAL/c 0 
*&m<OW<ku-fr*t1—V\*2 5*C, laSW«^-e<> 9 0 %m±0^14^ 

*fcJtiRWfc LTH7fc-9— 7* • 7 9wU (T. flavus) ^i^titU 
£1217 IZTfiLtZo -9— • 75-^ (T. flavus) fiSfc^U -fcn-;!^^- 

[0 0 4 4] 

■frWR K «t V) % <2rftj O ^ y -fe n - ;v * j- - V Jfc^|»jfc*J & % * m 

O /Co 

[0 0 4 5] 
[E?!M 

<110> Toyo Boseki Kabushiki Kaisya 

<120> mMZcVV -tv-^^j--*?, iHt^;Rira*f^*JBv*fc^y«fen- 

<130> 02-0696 
<141> 2002-09-10 
<160> 6 

<170> Patentln version 2. 1 

<210> 1 
<211> 505 
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<212> PRT 

<213> Cellulomonas sp. JCM2471 
<400> 1 

Met Ala Asp Tyr Val Leu Ala He Asp Gin Gly Thr Thr Ser Ser Arg 

15 10 15 

Ala He Val Phe Asn His Ser Gly Glu He Tyr Ser Thr Gly Gin Leu 

20 25 30 

Glu His Asp Gin He Phe Pro Arg Ala Gly Trp Val Glu His Asn Pro 

35 40 45 

Glu Gin He Trp Asn Asn Val Arg Glu Val Val Gly Leu Ala Leu Thr 

50 55 60 

Arg Gly Asn Leu Thr His Glu Asp He Ala Ala Val Gly He Thr Asn 
65 70 75 80 

Gin Arg Glu Thr Ala Val Val Trp Asp Lys Thr Thr Gly Lys Pro Val 

85 90 95 

Tyr Asn Ala He Val Trp Gin Asp Thr Arg Thr Gin Lys He Val Asp 

100 105 110 

Glu Leu Gly Gly Asp Glu Gly Ala Glu Lys Tyr Lys Ser He Val Gly 

115 120 125 

Leu Pro Leu Ala Thr Tyr Phe Ser Gly Pro Lys He Lys Trp He Leu 

130 135 140 

Asp Asn Val Glu Gly Ala Arg Glu Lys Ala Glu Lys Gly Asp Leu Leu 
145 150 155 160 

Phe Gly Asn Thr Asp Thr Trp Val Leu Trp Asn Met Thr Gly Gly Thr 

165 170 175 

Glu Gly Gly Val His Val Thr Asp Val Thr Asn Ala Ser Arg Thr Met 

180 185 190 

Leu Met Asp Leu Asp Thr Leu Ser Trp Arg Glu Asp He Ala Ala Asp 
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195 



200 



205 



Met Gly lie Pro Leu Ser Met Leu Pro Asp He Arg Ser Ser Ser Glu 

210 215 220 

Val Tyr Gly His Gly Arg Pro Arg Gly Leu Val Pro Gly Val Pro He 
225 230 235 240 

Ala Gly He Leu Gly Asp Gin Gin Ala Ala Thr Phe Gly Gin Ala Cys 

245 250 255 

Phe Glu Val Gly Gin Ala Lys Asn Thr Tyr Gly Thr Gly Asn Phe Leu 

260 265 270 

Leu Leu Asn Thr Gly Thr Glu Lys Val Met Ser Lys Asn Gly Leu Leu 

275 280 285 

Thr Thr Val Cys Tyr Lys He Gly Asp Ala Pro Ala Val Tyr Ala Leu 

290 295 300 

Glu Gly Ser He Ala Val Thr Gly Ser Leu Val Gin Trp Leu Arg Asp 
305 310 315 320 

Asn Leu Gly Met Phe Glu Asp Ala Pro Asp Val Glu Trp Leu Ala Gly 

325 330 335 

Lys Val Gin Asp Asn Gly Gly Ala Tyr Phe Val Pro Ala Phe Ser Gly 

340 345 350 

Leu Phe Ala Pro Tyr Trp Arg Pro Asp Ala Arg Gly Ala Leu Val Gly 

355 360 365 

Leu Thr Arg Tyr Val Asn Arg Asn His He Ala Arg Ala Ala Leu Glu 

370 375 380 

Ala Thr Ala Phe Gin Ser Arg Glu Val Val Asp Ala Met Asn Ala Asp 
385 390 395 400 

Ser Gly Val Asp Leu Thr Glu Leu Arg Val Asp Gly Gly Met Val Ala 

405 410 415 

Asn Glu Leu Leu Met Gin Phe Gin Ala Asp Gin Leu Gly Val Asp Val 



420 



425 



430 
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Val Arg Pro Lys Val Ala Glu Thr Thr Ala Leu Gly Ala Ala Tyr Ala 

435 440 445 

Ala Gly He Ala Val Gly Phe Trp Lys Gly Glu Gin Asp Val He Asp 

450 455 460 

Asn Trp Ala Glu Asp Lys Arg Trp Ser Pro Ser Met Glu Ser Gly Glu 

465 470 475 480 

Arg Glu Arg Leu Tyr Arg Asn Trp Lys Lys Ala Val Thr Lys Thr Met 

485 490 495 

Glu Trp Val Asp Glu Asp Val Glu Gin 

500 505 
» 

<210> 2 
<211> 1515 
<212> DNA 

<213> Cellulomonas sp. JCM2471 
<400> 2 

atg gcc gac tac gtt etc gec ate gac cag ggg acc acg age tec egg 
48 

Met Ala Asp Tyr Val Leu Ala He Asp Gin Gly Thr Thr Ser Ser Arg 

15 10 15 

gcc ate gtc ttc aac cac tec ggg gag ate tac tec acc ggg cag etc 
96 

Ala He Val Phe Asn His Ser Gly Glu He Tyr Ser Thr Gly Gin Leu 

20 25 30 

gag cac gac cag ate ttc ccg cgc gcg ggc tgg gtc gag cac aac ccc 
144 

Glu His Asp Gin He Phe Pro Arg Ala Gly Trp Val Glu His Asn Pro 

35 40 45 

gag cag ate tgg aac aac gtg cgc gag gtc gtc ggt etc gcc etc acc 
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192 

Glu Gin He Trp Asn Asn Val Arg Glu Val Val Gly Leu Ala Leu Thr 

50 55 60 

cga ggc aac etc acg cac gag gac ate gcg gec gtc ggc ate acg aac 
240 

Arg Gly Asn Leu Thr His Glu Asp He Ala Ala Val Gly He Thr Asn 
65 70 75 80 

cag cgc gag acg gec gtc gtc tgg gac aag acc acg ggc aag ccc gtc 
288 

Gin Arg Glu Thr Ala Val Val Trp Asp Lys Thr Thr Gly Lys Pro Val 

85 ' 90 95 

tac aac gec ate gtc tgg cag gac acg cgc acc cag aag ate gtc gac 
336 

Tyr Asn Ala He Val Trp Gin Asp Thr Arg Thr Gin Lys He Val Asp 

100 105 110 

gag etc ggc ggc gac gag ggc gee gag aag tac aag teg ate gtc ggc 
384 

Glu Leu Gly Gly Asp Glu Gly Ala Glu Lys Tyr Lys Ser He Val Gly 

115 120 125 

ctg ccg etc gee acc tac ttc tec ggc ccg aag ate aag tgg ate etc 
432 

Leu Pro Leu Ala Thr Tyr Phe Ser Gly Pro Lys He Lys Trp He Leu 

130 135 140 

gac aac gtc gag ggt gcg cgc gag aag gec gag aag ggc gac ctg ctg 
480 

Asp Asn Val Glu Gly Ala Arg Glu Lys Ala Glu Lys Gly Asp Leu Leu 
145 150 155 160 

ttc ggc aac acc gac acg tgg gtg ctg tgg aac atg acg ggc ggc acc 
528 
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Phe Gly Asn Thr Asp Thr Tip Val Leu Trp Asn Met Thr Gly Gly Thr 

165 170 175 

gag ggc ggc gtg cac gtc acc gac gtg acc aac gcg teg cgc acg atg 
576 

Glu Gly Gly Val His Val Thr Asp Val Thr Asn Ala Ser Arg Thr Met 

180 185 190 

etc atg gac etc gac acg etc tec tgg cgc gag gac ate gee gee gac 
624 

Leu Met Asp Leu Asp Thr Leu Ser Trp Arg Glu Asp He Ala Ala Asp 

195 200 205 

atg ggc ate ccg ctg teg atg etc ccc gac ate egg teg teg tec gag 
672 

Met Gly He Pro Leu Ser Met Leu Pro Asp He Arg Ser Ser Ser Glu 

210 215 220 

gtc tac ggc cac ggg cgc ccg cgc ggc etc gtc ccc ggc gtc ccg ate 
720 

Val Tyr Gly His Gly Arg Pro Arg Gly Leu Val Pro Gly Val Pro He 
225 230 235 240 

gee ggc ate etc ggc gac cag cag gca gee acg ttc ggc cag gcg tgc 
768 

Ala Gly He Leu Gly Asp Gin Gin Ala Ala Thr Phe Gly Gin Ala Cys 

245 250 255 

ttc gag gtc ggc cag gee aag aac acc tac ggc acc ggc aac ttc ctg 
816 

Phe Glu Val Gly Gin Ala Lys Asn Thr Tyr Gly Thr Gly Asn Phe Leu 

260 265 270 

ctg etc aac acg ggc acg gag aag gtc atg age aag aac ggc ctg etc 
864 

Leu Leu Asn Thr Gly Thr Glu Lys Val Met Ser Lys Asn Gly Leu Leu 
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275 280 285 

acg acg gtc tgc tac aag ate ggc gac gcg ccc gcg gtg tac gcg etc 
912 

Thr Thr Val Cys Tyr Lys He Gly Asp Ala Pro Ala Val Tyr Ala Leu 

290 295 300 

gag ggc teg ate gee gtg ace ggc teg etc gtg cag tgg ctg cgc gac 
960 

Glu Gly Ser He Ala Val Thr Gly Ser Leu Val Gin Trp Leu Arg Asp 

305 310 315 320 

aac ctg ggc atg ttc gag gac gcg ccc gac gtc gag tgg etc gcg ggc 1 

008 

Asn Leu Gly Met Phe Glu Asp Ala Pro Asp Val Glu Trp Leu Ala Gly 

325 330 335 

aag gtc cag gac aac ggc ggc gee tac ttc gtg ccg gcg ttc tec ggc 1 
056 

Lys Val Gin Asp Asn Gly Gly Ala Tyr Phe Val Pro Ala Phe Ser Gly 

340 345 350 

ctg ttc gcg ccc tac tgg egg ccc gac gcg cgc ggc gcg etc gtc ggc 1 
104 

Leu Phe Ala Pro Tyr Trp Arg Pro Asp Ala Arg Gly Ala Leu Val Gly 

355 360 365 

etc acg egg tac gtc aac cgc aac cac ate gcg cgc gee gcg etc gag 1 
152 

Leu Thr Arg Tyr Val Asn Arg Asn His He Ala Arg Ala Ala Leu Glu 

370 375 380 

gcg acg gcg ttc cag age cgc gag gtc gtc gac gcg atg aac gec gac 1 
200 

Ala Thr Ala Phe Gin Ser Arg Glu Val Val Asp Ala Met Asn Ala Asp 
385 390 395 400 
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teg ggc gtc gac etc ace gag ctg cgc gtc gac ggc ggc atg gtc gee 
248 

Ser Gly Val Asp Leu Thr Glu Leu Arg Val Asp Gly Gly Met Val Ala 

405 410 415 

aac gag etc etc atg cag ttc cag gee gac cag etc ggc gtc gac gtc 
296 

Asn Glu Leu Leu Met Gin Phe Gin Ala Asp Gin Leu Gly Val Asp Val 

420 425 430 

gtg egg ccc aag gtc gee gag acg acg gcg etc ggt gee gcg tac gee 
344 

Val Arg Pro Lys Val Ala Glu Thr Thr Ala Leu Gly Ala Ala Tyr Ala 

435 440 445 

gcg ggc ate gee gtc ggc ttc tgg aag ggc gag cag gac gtc ate gac 
392 

Ala Gly He Ala Val Gly Phe Trp Lys Gly Glu Gin Asp Val He Asp 

450 455 460 

aac tgg gee gag gac aag cgc tgg age ccg teg atg gag tec ggc gag 
440 

Asn Trp Ala Glu Asp Lys Arg Trp Ser Pro Ser Met Glu Ser Gly Glu 
465 470 475 480 

cgc gag egg ctg tac cgc aac tgg aag aag gee gtg acg aag acg atg 
488 

Arg Glu Arg Leu Tyr Arg Asn Trp Lys Lys Ala Val Thr Lys Thr Met 

485 490 495 

gag tgg gtc gac gag gac gtg gag cag 
515 

Glu Trp Val Asp Glu Asp Val Glu Gin 
500505 
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<210> 3 
<211> 23 
<212> DNA 

<213> synthetic DNA 
<400> 3 

tacgtsctsg csatcgacca ggg 23 
<210> 4 
<211> 27 
<212> DNA 

<213> synthetic DNA 
<400> 4 

ttcttgtgsa tgccstgscc sacgaag 27 
<210> 5 
<211> 23 
<212> DNA 

<213> synthetic DNA 
<400> 5 

atatcgttgc gctcgaccag ggc 23 
<210> 6 
<211> 23 
<212> DNA 

<213> synthetic DNA 
<400> 6 

tcgtgttctt cccacgccat cgc 23 

imi] MitpH 
ii2] mmum 
[® 3 ] pH^tt 
I® 4] m^fcvk 
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[ins] wmMm&itm (4°c^) 
[0 6] mmnm^itm. (2 sw^) 
7] *m 
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* 

002-264466 

m m a m m m m 

MJ#-5§" [000003160] 
1. tl^HH 1990^ 8 Jl 1 0 H 

ft ffi ^KMftEf^2TM2f 8 



